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ABSTRACT
Introduction: Chest pain is common in emergency
department (ED) patients and represents a
considerable burden for rural health services. Health
services reforms to improve access to care need
appropriately skilled and supported clinicians in the
delivery of safe and effective care, including the use of
emergency nurse practitioners (ENPs). Despite
increasing use of ENPs, little is known about the safety
and quality of the service in the rural ED context. The
aims of this study are (1) to examine the safety and
quality of the ENP service model in the provision of
care in the rural environment and (2) to evaluate the
effectiveness of the service in the management of
patients presenting with undifferentiated chest pain.
Methods and analysis: This is the protocol for a
prospective longitudinal nested cohort study to
compare the effectiveness of ENP service with that of
standard care. Adults presenting to three rural EDs in
Queensland, Australia with a primary presenting
complaint of atraumatic chest pain will be eligible for
enrolment. We will measure (1) clinician’s use of
evidence-based guidelines (2) diagnostic accuracy of
ECG interpretation for the management of patients with
suspected or confirmed ACS (3) service indicators of
waiting times, length-of-stay and did-not-wait rates and
(4) clinician’s diagnostic accuracy as measured by
rates of unplanned representation within 7 days (5)
satisfaction with care, (6) quality-of-life and (7)
functional status. To assess these outcomes we will
use a combination of measures collected from
routinely collected data, medical record review and
questionnaires (with 30-day follow-up).
Ethics and dissemination: Queensland Health
Human Research Ethics Committee (HREC) has
approved this protocol. The results will be published in
peer-reviewed scientific journals and presented at one
or more scientific conferences.
INTRODUCTION
People living in rural areas have shorter lives
and poorer health outcomes when compared
to people living in major cities, are more
likely to be overweight, lead sedentary life-
styles and engage in risky behaviours like
smoking and drinking alcohol in harmful
quantities.1 It is likely that a combination of
inequity in access to health services, risk
factors and the rural environment are respon-
sible for poorer rural health outcomes.1
Chest pain represents 5–10% of Australian
annual emergency department (ED) presen-
tations2 3 and is responsible for a quarter of
all hospital admissions.3 Chest pain is symp-
tomatic of many presenting aetiologies, one
of which is acute coronary syndrome (ACS).
This classiﬁcation encompasses a broad spec-
trum of clinical presentations that includes
acute myocardial infarction through to a
pattern of angina without evidence of
damage to the heart muscle.4 Given that
acute myocardial infarction is the leading
cause of sudden death in the Australian
population,5 undifferentiated chest pain is a
presentation of signiﬁcance in EDs.
Strengths and limitations of this study
▪ Beyond the context of minor injury and illness
presentations in the metropolitan setting, the
safety and quality of emergency nurse practitioner
(ENP) service is not well researched and is poorly
understood. This study is the first to evaluate
rural ENP service in the management of a higher
acuity, time sensitive presentation like chest pain.
▪ A prospective longitudinal nested cohort design
was chosen to evaluate real world effectiveness
in the context of a safety and quality framework
using strategies to eliminate bias that is common
to this methodology.
▪ A potential limitation of the study is the small
ENP sample size that may affect the generalis-
ability and external validity of the results of this
study.
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While chest pain is a characteristic of ACS, the major-
ity of patients with chest pain are ultimately found to
have non-cardiac diagnoses.2 6–8 Not-with-standing the
diagnostic outcome, there is considerable cost to health
services in evaluating patients who are experiencing
undifferentiated chest pain. The challenge for clinicians
and health services in caring for this patient cohort is to
provide assessment and management with a high degree
of safety in a timely and cost-effective manner in an era
of increasing service demand.9 Strategies to reduce
delays to testing, selection of patients for outpatient
evaluation and assessment protocols that expedite evalu-
ation and early specialist review are necessary.7
The rural context of care impacts on the capacity of
health services to deliver care to patients presenting to
EDs with chest pain. There are lower numbers of health-
care professionals in rural areas and most hospitals do
not employ dedicated staff within the ED. Health service
usage differs between major cities and rural locations
due in part to the lower rates of general practitioner
consultations and higher rates of hospital admissions.1
This has resulted in a call for rural health service reform
to improve access by using an appropriately skilled and
supported workforce in the delivery of quality care that
is effective, appropriate and sustainable.10
There are many examples of innovative health service
models being implemented throughout Australia includ-
ing the use of expanded roles in nursing with the intro-
duction of nurse practitioners (NPs). NPs have specialist
skills and practice in an advanced nursing role with legis-
lated extensions to practice. The emergency nurse prac-
titioner (ENP) service model is the fastest growing NP
specialty group in Australia with 61% growth in numbers
over a 3-year period.11 In rural Australian EDs, there is
growing use of this service with 38% of these depart-
ments now staffed by ENPs.12 While the ENP model has
been utilised in rural areas to meet the need for access-
ible, quality care, little is known about the safety and
quality of the service in this context.
To date there is no indication of published research
investigating the effectiveness of ENP service in the man-
agement of patients presenting with complex medical
needs in the rural context. This planned study, “Managing
Chest Pain in Rural Emergency Departments”, will address
the gap in research by providing knowledge on ENP
service and the processes and outcomes of care for rural
patients experiencing undifferentiated chest pain.
METHODS AND ANALYSIS
Study aims
The aim of this study is to examine the safety and
quality of the ENP service model in provision of care in
the rural environment and to evaluate the effectiveness
of the service in the management of patients presenting
with undifferentiated chest pain. We plan to investigate
several outcomes in order to address the following
research questions:
1. What are the health service structures that inﬂuence
the ENP delivery of safe, quality care for patients pre-
senting to rural EDs with chest pain?
2. Are the processes of care for patients who present to
rural EDs with chest pain equivalent for patients
managed by an ENP service to those managed in the
standard model of care?
3. Are the comparative outcomes for patients who
present to rural EDs with chest pain equivalent for
patients managed by an ENP service to those
managed in the standard model of care?
Study conceptual framework
Evaluation of the safety and quality of the use of ENPs as
a service innovation calls for an approach that can accom-
modate the complexity of multiple dimensions of a
service improvement initiative.13 The Donabedian
Framework14 provides a model that supports systematic
evaluation of healthcare services and will be used to
guide data collection and inform interpretation of the
study ﬁndings. According to Donabedian, there are three
dimensions from which conclusions about the quality of
care can be drawn; these are structure, process and
outcome.14 Structure refers to the attributes of the health-
care setting (material, human and organisational
resources), Process refers to what is actually done in the
giving and receiving of healthcare and Outcome refers to
the effects of healthcare on patients and populations15
(see ﬁgure 1). In essence the model asserts that quality in
healthcare is possible because there is a relational effect;
good structures increase the likelihood of good pro-
cesses, which increases the likelihood of good outcomes.
The framework is one of the best-known and widely used
conceptual models for health services research16 and pro-
vides a basis for a rigorous, multidimensional evaluation
of this service innovation. Examination of the structure of
care for patients with chest pain who are managed by the
ENP service is required to identify the limitations and
advantages of this model of care. Evaluating the process
and outcomes of care for the ENP service for this cohort
of patients will assist in determining the quality of care
provided. Further, by using a safety and quality
Figure 1 Donabedian’s structure-process-outcome
framework.
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framework, the strengths and weaknesses of each of the
dimensions and the implications for the safety and
quality of the service may be identiﬁed.
Design
This project is a prospective multicentre longitudinal
cohort study. The study cohort is deﬁned as adult patients
presenting with atraumatic chest pain. A cohort design
was chosen for this study to allow for an evaluation of the
service model that is inclusive of multiple dimensions
including the structure, process and outcome of the
service and its context. Although randomised controlled
trials (RCTs) are considered the ‘gold standard’ for
research, in the area of healthcare, they cannot always be
easily conducted.17 18 RCTs are not always suited to evalu-
ating complex combinations of service interventions and
practices in terms of their real world effectiveness19 20 in
the context of a safety and quality framework. By using a
cohort design, a speciﬁc population (rather than an iso-
lated intervention or treatment) can be studied using
multiple outcomes related to one or more exposures.17 20
Additionally, to address the research questions, a nested
cohort will be identiﬁed from the study cohort and will
consist of patients with International Classiﬁcation of
Diseases discharge diagnoses codes I20-I25 from the
group ischaemic heart diseases.21 Speciﬁc diagnoses may
include, but are not limited to, possible cardiac chest
pain, angina pectoris, ACS and myocardial infarction.
Using this nested cohort allows for statistically efﬁcient
analysis of data with substantial time savings.17
Independent variable
The independent variable is the service model involved
in the management of patients presenting with undiffer-
entiated chest pain. For the purpose of this study the
models are operationally deﬁned as follows:
▸ Emergency nurse practitioner model: The ENP manages
the patient presenting with undifferentiated chest
pain. The ENP delivers and coordinated care in the
diagnosis, investigation, therapeutic treatment
(including prescribing of medications and technical
interventions) and referral. In this model ED nursing
staff work with the ENP in providing nursing care to
the patient.
▸ Standard care model: In this traditional model, all care
for the patient presenting with undifferentiated chest
pain is delivered and coordinated by a medical ofﬁcer.
In this model ED nursing staff work with the medical
ofﬁcer in providing nursing care to the patient.
In both models all clinicians work collaboratively and
within their designated scope of practice.
Outcome variables
Outcome measures take into account the Donabedian
SPO Framework. To assess the effectiveness of ENP service
in the management of patients presenting to rural EDs
with undifferentiated chest pain, we will measure and
compare with standard care the following outcomes:
1. Use of evidence-based guidelines for the manage-
ment of patients within the (Nested cohort) (Primary
outcome variable)
2. Diagnostic accuracy of ECG interpretation (Nested
cohort)
3. Service indicators of waiting times, length-of-stay and
did-not-wait rates (Study cohort)
4. Diagnostic accuracy as measured by rates of
unplanned representation within 7 days (Study cohort)
5. Satisfaction with care (Study cohort)
6. Quality-of-life (Study cohort); and
7. Functional status (Study cohort).
The extraneous variable for this study is ENP service;
outcomes will assess the structural characteristics of the
model, including:
1. Barriers and facilitators for ENP practice
2. Professional characteristics (years of experience)
3. Psychosocial characteristics (perceived role competence)
Setting
The study will take place in three rural hospital EDs, of
differing size, in Queensland, Australia. There are
approximately 26 000 ED presentations yearly for
Hospital A, 21 000 for Hospital B and 8000 for Hospital
C. These EDs have similar service capabilities including
staff mix, available health technologies and referral strat-
egies. Both onsite doctors and ENPs staff each facility.
There are varying levels of experience in the medical
and ENP staff that includes newly qualiﬁed staff through
to veteran clinicians. Furthermore, all sites have ENP
service and standard medical care for the management
of patients presenting with undifferentiated chest pain.
There are no specialist cardiac services at any of these
EDs and each facility is located more than 150 km from
the closest cardiac interventional hospital. Collaborative
arrangements with specialist medical services for consult-
ation and acute interhospital transfer are similar for
medical and ENP service at each facility.
As this research is an observational study, there will be
no allocation of intervention; rather the care delivery
model will follow the standard method of patient alloca-
tion. The current practice at each of these facilities
involves the use of the Australasian Triage Scale to
ensure that patients are treated in order of clinical
urgency. The next available clinician (ENP or medical
ofﬁcer) is responsible for providing care to patients in
order of clinical urgency. Medical and ENP service is
provided in and out of hours.
Participants
Inclusion criteria
Patients who present to the participating hospital EDs
with chest pain during the data collection period will be
eligible for recruitment, if they:
1. Are at least 18 years old;
2. Have chest pain that is not the result of an acute
injury;
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3. Are capable (or have a legally acceptable representa-
tive) of providing informed consent.
Participant recruitment
There are two participant groups in the study; ENPs and
patients.
ENP recruitment will be conducted at the start of the
study. ENPs from each participating site will be invited
to participate and supplied with study information and
consent documents. On providing informed consent,
ENPs will be requested to complete a self-administered
questionnaire.
Patient recruitment will start in November 2014 and will
continue through until May 2015. At the index presenta-
tion, presenting patients who meet the inclusion criteria
will be identiﬁed by the triage nurse or treating clinician
and invited to participate in the study. Participation in
this research will involve the completion of a patient ques-
tionnaire at baseline, the researcher’s use of routinely
collected data and completion of follow-up patient ques-
tionnaire. Potential participants will receive information
and consent package, explaining the purpose of the
research and procedures involved in completing the study.
Trained research assistants will explain the study, enrol eli-
gible consenting patients and assist with the completion of
a baseline questionnaire. Patients will be advised that they
may decline to engage in the study or withdraw from par-
ticipation at any time without disadvantage.
Data will be collected at the ED where patients are
seeking care for their acute chest pain. While it is envi-
saged the majority of patients will be able to provide
consent, some may be critically unwell and initially lack
capacity to provide informed consent because of the
emergent nature of their illness. Where a lack of cap-
acity is deemed to be temporary and is expected to
resolve in the course of treatment, consent will be
sought from a legally acceptable representative (includ-
ing the patient’s relatives). When the patient recovers
capacity, the patient will conﬁrm consent (or not) as
soon as practicable after the initial emergency has
passed. If once the patient has regained capacity he/she
withholds consent then that patient and their data will
be withdrawn from the study.
Data collection
After informed consent is obtained, baseline data
regarding demographic and clinical information will be
collected for the study cohort. Minimal demographic data
will be collected on patients who decline to participate
to allow comparison to evaluate the homogeneity of the
study sample. Baseline data will be used for two pur-
poses. First, demographic data will provide information
that will be used to control for potential confounders in
statistical analysis. Second, using the diagnosis assigned
by the treating clinician as determined at the time of dis-
charge from the ED, patients will be identiﬁed for inclu-
sion in the nested cohort. Data for the nested cohort will
be collected from the medical record.
At the completion of the occasion-of-service, all study
participants will be requested to complete a self-
administered questionnaire that will measure patient-
reported outcomes including satisfaction, quality-of-life
and functional status. Data for unplanned representa-
tions to the ED will be collected 7 days after the index
presentation.
Follow-up questionnaires will be posted to all study
participants at 30 days after the index ED presentation.
The ﬂow diagram for patient recruitment and data
collection during the study is provided in ﬁgure 2.
Instruments
This research will use a variety of methods to assess study
outcomes including the use of routinely collected demo-
graphic and clinical data, medical record review and ques-
tionnaires (see table 1). To ensure reliable and unbiased
extraction of data from the medical record review,
research assistants will be trained in the use of data abstrac-
tion tools that have been designed for this study.
ENP questionnaire: A self-administered questionnaire of
participating ENPs will be used to evaluate the structural
characteristics of the service that are perceived barriers
or enablers to practice. The questionnaire uses a compo-
nent of the National Nurse Practitioner Survey that was
developed in the Australian Nurse Practitioner Study
(AusPrac).22
Baseline patient-reported outcomes questionnaire: This study
will use an adaptation of the patient outcomes tools that
were developed and/or incorporated from published
work for the AusPrac Study.22 With permission of the
authors, this study will adapt the AusPrac patient outcomes
scales to assess patient satisfaction, experience with coord-
ination of care, quality of life and functional status.
Functional health and well-being will be measured using
the SF-12, a copyrighted instrument of QualityMetric
Incorporated.23 Internationally, the SF-12 survey has
demonstrated reliability and validity,24 25 including in
Australia.26 27 The instrument has been using previously
for investigation of patients with non-cardiac chest pain28
and for patients managed by the ENP service in
Australia.22 29 Permission to use this instrument for the
study has been provided by the copyright holder.
Follow-up patient-reported outcomes questionnaire: These
questionnaires will assess patient-reported outcomes
using the modiﬁed AusPrac patient outcome scales and
the SF-12.
Data abstraction tool for study cohort: A tool that utilises rou-
tinely collected data has been developed for the study (see
online supplementary ﬁle 1). Data collected includes
Australasian Triage Score, treating clinician category, diag-
nosis at discharge and discharge destination, service indi-
cators including waiting time, length-of-stay, did-not-wait
and unplanned representations will also be collected.
Data abstraction tool for nested cohort: Data will be col-
lected from the participant’s medical record using a tool
that has been designed for the study (see online supple-
mentary ﬁle 2). The tool uses criteria from the Clinical
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Pathway currently in use in Queensland Health facilities.
These clinical pathways are used in all participating
study sites and are based on the best practice recommen-
dations of the National Heart Foundation/Cardiac
Society of Australia and New Zealand Guidelines for sus-
pected or conﬁrmed acute coronary syndromes.4 Data
will be collected to evaluate clinician’s adherence to
evidence-based guidelines, including pharmacological
management, risk stratiﬁcation and referral strategies.
Where data is missing from the medical record (eg, evi-
dence of administration of aspirin is not recorded) the
intervention will be assumed not to have occurred. For
the purposes of this study, cardiac biomarker testing that
occurs at any time during the ED stay will be assessed as
being ‘on arrival’ and in accordance with current guide-
lines. A copy of the participant’s ECG/s will be col-
lected. A blinded assessor who has specialist
qualiﬁcations in emergency medicine will examine the
treating clinician’s interpretation of the diagnostic ECG
for diagnostic accuracy.
Sample size calculation
There are an estimated 4730 total ED presentations
across all participating sites each month. According to
ﬁndings from a previous study,30 undifferentiated chest
pain made up 3.5% of these and 39% of this group were
cardiac related. Using these ﬁndings, there are approxi-
mately 65 patients with cardiac-related chest pain pre-
senting to each of the participating EDs per month.
Therefore in order to achieve the requisite sample,
recruitment will be conducted over a 6-month period.
The sample size calculations were based on 80%
power and a type I error rate (two sided) of 0.05.
Sample size estimation was calculated for the nested
cohort that will be used to evaluate the primary
outcome of use of evidence based guidelines for patients
Figure 2 Flow diagram for patient recruitment and data collection. ENP, emergency nurse practitioners.
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with cardiac-related chest pain. This calculation was
based on (1) perusal of prior research studies together
with unpublished local data to determine the rate of
protocol compliance expected in cardiac chest pain
patients at an estimated 50%, (2) the proportion of
cardiac chest pain patients who were seen by ENPs was
identiﬁed as 25% and (3) the difference in protocol
compliance between ENPs and doctors is expected to be
larger than 20%. The sample size calculated for the
primary outcome cohort study under these assumptions
is 384 patients with cardiac-related chest pain with an
OR of 2.25.
Data analysis
The conventional 5% level of statistical signiﬁcance will
be used. All analyses will be conducted using
de-identiﬁed patient data using SPSS software (IBM
SPSS Statistics) V.22.
▸ Structural characteristics of the ENP service model:
Descriptive statistics will be used to summarise the
data for structural characteristics of the ENP service
model. Categorical data will be displayed as a propor-
tion for each of the components of the survey.
▸ Patient Demographic and clinical data: Baseline
characteristics potentially associated with study out-
comes (age, gender, education level, employment,
ATSI status, previous health service usage) will be
reported separately for each service model. The data
collected will be analysed using descriptive statistics.
Dichotomous and nominal data will be displayed as a
proportion; comparison of clinical data will be exam-
ined and tested for signiﬁcance using the χ2 test.
▸ Service indicators and unplanned representation within
7 days: Descriptive statistics will be used. Continuous
data will be used for analysis of waiting times and
length-of-stay. Normally distributed data will report
means and SDs; comparisons between service models
will be examined using the unpaired t test. Data not
normally distributed will be analysed using medians
and IQR; comparisons between the two models will be
tested for statistical signiﬁcance using the Mann-
Whitney test. The dichotomous data for unplanned
representations will be displayed as an OR; compari-
son between the service models will be examined and
tested for signiﬁcance using the χ2 test.
▸ Adherence to evidence-based guidelines: Descriptive statistics
will be used to summarise the adherence to guidelines
for patients with suspected or conﬁrmed ACS.
A blinded assessor who has specialist qualiﬁcations in
emergency medicine will undertake independent inter-
pretation of ECGs, which will be compared to the clini-
cian’s interpretation. Dichotomous data will be
displayed as a percentage of agreement proportion;
comparisons between the service models will be exam-
ined and tested for signiﬁcance using McNemar’s test.
▸ Patient-reported outcomes: Data will be summarised and
measures of distribution for patient-reported health
outcomes will be conducted. Nominal and ordinal data
collected for analysis of patient satisfaction will be dis-
played as a proportion; comparisons between the two
service models will be examined and tested for signiﬁ-
cance using the χ2 test. The data for the SF-12 summary
scores will be managed and analysed according to the
guidelines from the SF tools and will be reported using
means and SDs (for normally distributed data) or
medians and IQR (for not normally distributed data).
Comparisons between the service models will be tested
for statistical signiﬁcance. Regression analyses will evalu-
ate the associations between functional status and other
inﬂuencing factors.
ETHICS AND DISSEMINATION
Standard procedures for the protection of conﬁdential
individual information will be followed in accordance
with national and international ethical recommenda-
tions and guidelines as well as relevant legislation.
The results of this study will provide evidence of the
safety and quality of the ENP service model. The ﬁnd-
ings will be disseminated locally to inform health service
planning and future recommendations for practice.
Manuscripts arising from the study results will be submit-
ted to peer-reviewed scientiﬁc journals and conference
presentations will be prepared for Australian and inter-
national conferences.
DISCUSSION
Studies supporting the use of ENP service are mostly
conducted in the context of minor injury and illness
presentations and in metropolitan settings. Beyond this
context, the safety and quality of ENP service is not well
researched and is poorly understood. We have described
the protocol for a longitudinal nested cohort study, The
Managing Chest Pain in Rural Emergency Departments,
which will examine the effectiveness of ENP service in
the management of patients presenting to rural EDs
Table 1 Quantitative data collected at each time period
Time
period* Data source Data collected
Start of
study
ENP questionnaire Structural
characteristics of the
service
Baseline Patient
questionnaire
Demographic data
Patient-reported
outcomes
Medical record Clinical data
Routinely-collected
data
Service indicators
7 days Routinely-collected
data
Unplanned
representations
30 days Patient
questionnaire
Patient-reported
outcomes
*Time period (in relation to the patient’s ED presentation) from
which data will be collected.
ED, emergency department; ENP, emergency nurse practitioners.
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with undifferentiated chest pain. This study is one of the
ﬁrst to evaluate rural ENP service in the management of
a higher acuity, time sensitive presentation like chest
pain.
Although RCTs are considered the ‘gold standard’ for
research, a cohort design was chosen for this study
because the guiding framework necessitates an evaluation
of the service model that is inclusive of multiple dimen-
sions that could not easily or ethically conducted in this
study setting. Selection bias will be minimised by the use
of a clearly deﬁned study population and inclusion cri-
teria. The study has been designed to avoid losses to
follow-up and is conducted over a relatively short period
of time. Information bias has been avoided by the use of
clear, speciﬁc, measurable outcomes that will be accur-
ately and consistently measured. The study will combine
detailed information from routinely collected data, parti-
cipants’ medical record and questionnaire with repeated
follow-up measurement from patients presenting to rural
EDs with chest pain. Questionnaires have been developed
using validated scales and tools.
Examination of the clinical care provided for this
cohort of patients will contribute to the understanding
of processes and outcomes for patients presenting to
rural hospitals with undifferentiated chest pain. Using a
longitudinal approach, the study will provide knowledge
on the management of patients presenting to rural EDs
with chest pain and the effectiveness of ENP service in
the rural context.
A potential limitation of the study is that although the
study is powered to demonstrate statistically signiﬁcant
differences between service models, the ENP sample size
is small and may affect the generalisability and external
validity of the results of this study.
In conclusion, while the timely delivery of quality
patient care in the ED has emerged as one of the most
important service indicators to be measured in contem-
porary healthcare, there are signiﬁcant gaps in the
research evaluating ENP service on the outcomes and
processes of care for patients. Despite the increasing use
of ENPs in rural areas, there is scant research reported
in the national and international literature regarding
ENPs in the rural ED. There is also a scarcity of research
that has evaluated the model outside of the minor injury
and illness context. The management of patients pre-
senting to rural EDs with chest pain is under researched
and poorly reported the literature. This research will
provide a new information speciﬁc to this service and
will assist in providing an evidence base for this innov-
ation at a level that has not been studied before.
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